Enzymic cleavage of fusion protein using immobilized urokinase covalently conjugated to glyoxyl-agarose.
We immobilized urokinase (UK) by covalent attachment to activated Sepharose 6B-CL through multi-point amine coupling and evaluated its performance in cleaving a fusion protein, which consisted of recombinant human growth hormone (hGH) and a fragment of glutathione S-transferase that was linked by a tetrapeptide of a UK-specific recognition sequence. Packing densities of aldehyde groups on the activated agarose surface could be controlled in a gel range of 7-60 micromol/ml aldehyde by the amount of glycidol used. The immobilization yield was nearly 100% at pH 10.5, and the specific activity of the immobilized UK was equivalent to about 80% of soluble UK under the assay conditions. The immobilized UK showed an improvement in pH and thermal stability, probably due to the structural rigidity imparted by multi-point linkages to the matrix. The cleavage rate by the immobilized UK was lower than that of the soluble enzyme but the side reaction of cryptic cleavage was significantly decreased, which might suggest that the enzyme's specificity was altered by the immobilization. Cleavage yield in the column packed with immobilized UK was dependent on the feed rate, and the yield was approx. 80% of that of the soluble UK. The monomeric hGH could be obtained by selectively precipitating the uncleaved fusion protein and the GST fragments at an acidic pH.